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FRQVWUXFWLRQRISUHVVXUL]HGYHVVHOV7KHXVHRIWKHWHUPDUFZHOGLQJLVGHOLEHUDWHDVMRLQLQJRIPHWDOVE\IRUJLQJKDG
EHHQ D SUDFWLFH LQWURGXFHG RYHU  \HDUV DJR $QRQ >@ 7KH PRGHUQ DUF ZHOGLQJ ZDV XVKHUHG LQ E\ WKH
GHYHORSPHQWV LQHOHFWULFLW\DQG LQSDUWLFXODUDUF OLJKWV LQ)URPWKHUHGHYHORSPHQWZDVUDSLGDQG'DY\>@
QRWHV WKDW WRZDUGV WKHHQGRI WKH)LUVW:RUOG:DU WKHUHZDVFRQVLGHUDEOH LQWHUHVW LQZHOGHGYHVVHOVEXWRQO\ IRU
DWWDFKLQJ EUDQFKHV ,W ZDV QRW XQWLO  WKDW WKH DOOZHOGHG VWHHO ERLOHU GUXP ZDV HQGRUVHG DQG WKLV ZDV
FRQVWUXFWHG LQ DFFRUG ZLWK WKH QHZO\ UHOHDVHG UHTXLUHPHQWV RI WKH %RLOHU &RGH RI WKH $PHULFDQ 6RFLHW\ RI
0HFKDQLFDO (QJLQHHUV $60( )LVK >@ UHLQIRUFHV WKLV QRWLQJ WKDW IXVLRQ DUF ZHOGLQJ KDG EHHQ DSSOLHG LQ WKH
8QLWHG6WDWHVIRUWKHFRQVWUXFWLRQRISUHVVXUHYHVVHOVVLQFHWKH¶VDQGWKDWliterally¶VRISUHVVXUHYHVVHOV
KDGEHHQ IDEULFDWHGGXULQJ WKH LQWHULPSHULRGXS WR WKH¶V)LVKJRHV IXUWKHU WRQRWH WKDW WKHXQUHOLDELOLW\RI
ZHOGLQJUHVXOWHGLQQXPHURXVIDLOXUHVDQGREWDLQLQJLQVXUDQFHSURWHFWLRQZDVSUREOHPDWLF
7KHLQWURGXFWLRQRIIXVLRQZHOGLQJLQWKH$60(%RLOHU&RGHRIKDGLWVLQFHSWLRQLQWKH¶V$QRQ>@
EHLQJVSXUUHGDORQJE\ WKHUDSLGXVHRIIXVLRQZHOGLQJIRUSUHVVXUHYHVVHO IDEULFDWLRQDQGDVVRFLDWHGIDLOXUHV WKDW




VHOHFWHG IURP D YDULHW\ RI IDEULFDWLRQ VKRSVZLWK GRXEOH VLGHGZHOGV UHWXUQLQJPXFKPRUH FRQVLVWHQF\ZLWK WKH
ORZHVWUHFRUGHGDV
$GGLWLRQDO WHVWLQJZDV DOVR FDUULHG RXW RQ SXUSRVHO\ZHOGHG YHVVHOV WR LQWURGXFH NQRZQ GHIHFWV:HOGVZHUH
GHVFULEHGDVEDGSRRUIDLUDQGJRRG$EDGZHOGZDVDVLQJOHVLGHGZHOGZLWKRQO\UGSHQHWUDWLRQZKLOHDSRRU




:HOG4XDOLW\ $YHUDJH /RZHVW *UHDWHVW
JRRG   
IDLU   
SRRU   








WKDW ³IDLU´ LV WDNHQ DV DFFHSWDEOH +RZHYHU E\  WKH PRGHUQ SULQFLSOHV RI ZHOG SURFHGXUH TXDOLILFDWLRQ
YROXPHWULFLQVSHFWLRQDQGVWUHVVUHOLHYLQJKDGEHHQGHYHORSHG7KLVWKHQOHGWRWKHLQWURGXFWLRQRIWKH$60(%RLOHU
&RGHRIEDVHGRQWKHSURYLQJRIWKHUXOHVE\GHVWUXFWLYHWHVWLQJRIDSUHVVXUHYHVVHOGHVLJQHGDQGIDEULFDWHGWR
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&RQWULEXWHGQHDUO\\HDUVDJR+RGJHV>@ LVGHILQLWLYHLQKLVGHVFULSWLRQRIZKDW LVQRZFRQVLGHUHGPRGHUQ
ZHOGLQJDQGGHVLJQSUDFWLFH+HQRWHVWKDW;UD\ZDVGHYHORSHGWRHQVXUHZHOGVZHUHGHIHFWIUHHDQGWKDWSRVWZHOG
KHDW WUHDWPHQWZDV LQWURGXFHG WRHOLPLQDWHDOO IDEULFDWLRQVWUHVVHV+HDOVR LQWURGXFHVZHOGTXDOLILFDWLRQDQG WKH






+RGJHV TXRWHV UHVLGXDO VWUHVV PHDVXUHPHQWV XVLQJ VWUDLQ JDXJHV DQG D QXPEHU RI RWKHU WHFKQLTXHV ZKLFK
UHJUHWWDEO\+RGJHVGRHVQRWGHVFULEHDOLJQVVXUSULVLQJO\ZHOOZLWKUHFHQWUHVHDUFK6WUHVVHVXSWRDQGEH\RQG\LHOG
ZHUHPHDVXUHG)DEULFDWLRQ LV WKHQFRQFOXGHGE\XQGHUWDNLQJDK\GURVWDWLFSUHVVXUH WHVWRIRUHYHQ WZLFH WKH
GHVLJQZRUNLQJSUHVVXUHIROORZHGE\PDJQHWLFSDUWLFOHLQVSHFWLRQDOOVXUSULVLQJO\PRGHUQ
$WVRPHSRLQWLQWLPHWKHZHOGHIILFLHQF\ZDVXSJUDGHGIURPWRIRUIXOOUDGLRJUDSK\DVLWLVFXUUHQWO\
UHIHU $6>@ DQG $60(>@ 0RUH VLJQLILFDQWO\ ZH QRZ KDYH  IRU QR LQVSHFWLRQ DQG  IRU VSRW
LQVSHFWLRQZKLFKLVW\SLFDOO\RIWKHWRWDOOHQJWKRIZHOGV:KLOHLWPD\EHUHDVRQDEOHWRDFFHSWWKHXVHRIZHOG
HIILFLHQF\RILI WKHZHOG LV IXOO\ LQVSHFWHG WKHXVHRIDQGIRULQVSHFWLRQDQGQR LQVSHFWLRQ
UHVSHFWLYHO\FRXOGEHTXHVWLRQHG.QRZLQJWKDWWKHEDVLFSUHPLVHIRUZHOGHIILFLHQF\LVWKHZHDNQHVVRIWKHZHOG
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QRWH WKDW WKHFRPELQDWLRQRID WXQJVWHQ LQHUWJDV 7,* URRWSDVV IROORZHGE\PHWDO LQHUWJDV 0,* LI DQ\7KH








2.2. Inspection techniques and analysis of results 




FHUWDLQ SHUFHQWDJH PD\ EH VXIILFLHQW WR HQVXUH DV FORVH WR ZHOG HIILFLHQF\ DV LV UHDVRQDEOH 7KLV ZLOO EH
H[SORUHGLQZKDWIROORZV
2.3. Hydrostatic pressure testing 
+\GURVWDWLF SUHVVXUH WHVWLQJ KDV LWV URRWV LQ HDUO\ ULYHWHG YHVVHO FRQVWUXFWLRQ ,W GHWHFWHG OHDNV ZKLFK ZHUH
SUREOHPDWLF GXH WR WKH YHVVHO FRQVWUXFWLRQ DQG DW WKH VDPH WLPH JDYH DVVXUDQFH RI WKH YHVVHO VWUHQJWK ,W ZDV
FRQWLQXHG LQWRZHOGHGFRQVWUXFWLRQIRUVLPLODU UHDVRQVDOEHLWRQHFDQUHDVRQDEO\TXHVWLRQ LWVQHHG LI WKHYHVVHO LV
VXEMHFWWRERWKYROXPHWULFLQVSHFWLRQDQGSRVWZHOGVWUHVVUHOLHYLQJ
7KDW DVLGH LI RQH LV WR H[SORUH WKH FRQWLQXHG XVH RI QR YROXPHWULF LQVSHFWLRQ DQG DVFULEH D VXLWDEOH ZHOG
HIILFLHQF\ LWPD\EHSRVVLEOH WR OHYHUDJHRQDQHQKDQFHGK\GURVWDWLFSUHVVXUH WHVW WRYDOLGDWH WKH LQWHJULW\RI WKH
YHVVHO7KLVZLOOEHUHYLHZHGLQWKLVSDSHU
6WRFKDVWLF5HYLHZ
,W LV UHDVRQDEOH WRH[SHFW WKHDLPRI WKHFRGHVZRXOGEH WRDVVXUHDVLPLODUPDUJLQRQ IDLOXUHIRU WKHGLIIHUHQW
LQVSHFWLRQFDVHVRUDWOHDVWWRHQVXUHWKLVPDUJLQLVQRWVXEVWDQWLDOO\VPDOOHUIRUWKHFDVHVZKHUHVSRWRUQRLQVSHFWLRQ
LV GRQH7KHPDUJLQV LQ WKH ODWWHU FDVHVZLOO GHSHQGRQ WKH VHYHULW\ DQGQXPEHU RI GHIHFWV WKDW UHPDLQ DIWHU WKH
IDEULFDWLRQ DQG LQVSHFWLRQ LV FRPSOHWHG 6LQFH WKHVH ZLOO YDU\ DFFRUGLQJ WR IDEULFDWLRQ SURFHVV DQG WKH VSHFLILF
DSSURDFKWRZHOGLQJLWLVGLIILFXOWWRGHULYHFRPSOHWHO\JHQHUDOUHVXOWV+HUHWKHDLPLVWRSURYLGHVRPHLQGLFDWLYH
FRPSDULVRQVWRDVVHVVWKHH[WHQWWRZKLFKPDUJLQVPD\EHGLIIHUHQWLQSUDFWLFH
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ZKHUHO LV WKHH[SRQHQWLDO UDWHSDUDPHWHUDQGx KDQG LVDPHDVXUHRI WKHQXPEHURIGHIHFWVDQGVL]H2UGHU
VWDWLVWLFVFRQVLGHUDWLRQVWKHUHIRUHLQGLFDWHWKDWWKHSUREDELOLW\RIVKRUWIDOOIRUWKHZRUVWRIn GHIHFWVLV
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WKHQ FRQVLGHUHG IRU WKH FDVH RI VSRW LQVSHFWLRQ [  7KH SUREDELOLW\ WKDW WKH UHDO PDUJLQ RU DFWXDO ZHOG
HIILFLHQF\LVOHVVWKDQLQWHQGHGE\WKHFRGHIRUWKHVHFDVHVLVVXPPDULVHGLQ7DEOH
7KHDERYHUHVXOWVDVVXPHLQHIIHFWQRLQVSHFWLRQDQGWKHUHE\QRRSSRUWXQLW\WRLGHQWLI\GHIHFWVDQGDVPLJKWEH
H[SHFWHG WKH SUREDELOLWLHV IRU PDUJLQV OHVV WKDQ WKH FRGH LQWHQW DUH KLJKHU KHUH WKDQ IRU WKH [  FDVH ZKHUH
* DQG* 7KHGLIIHUHQFHVDUHVXEVWDQWLDOSDUWLFXODUO\IRUWKHFDVHVRIKLJKHUGHIHFWGHQVLW\
7DEOH3UREDELOLWLHVWKDWDFWXDOK
'HQVLW\P    
*    





SHU  P  LGHQWLI\LQJ DQ\ GHIHFW LV YHU\ ORZ LQGHHG +HQFH WKH LQVSHFWLRQ ZLOO KDYH OLWWOH LPSDFW RQ WKH
SUREDELOLW\ HVWLPDWHG DERYH)RU WKLV FDVH WKH UHVXOWLQJ OLNHOLKRRGV RI WKHPDUJLQ EHLQJ OHVV WKDQ WKH FRGH LQWHQW
ZRXOGUHPDLQDWDSSUR[LPDWHO\7KLVPD\EHFRQVLGHUHGUHDVRQDEO\FORVHWRWKHYDOXHIRUWKHQRLQVSHFWLRQ
FDVH+HQFH WKH VLWXDWLRQKHUHPD\EH FRQVLGHUHG UHDVRQDEO\ FRPSDUDEOH HYHQ WKRXJK WKH LQVSHFWLRQKDVSOD\HG
OLWWOHUROH
$VWKHGHIHFWGHQVLW\LQFUHDVHVVRWKHSUREDELOLWLHVIRUUHGXFHGPDUJLQVEHFRPHPRUHVLJQLILFDQWDQGDJUHDWHU
LQVSHFWLRQ HIIHFWLYHQHVV ZRXOG EH QHHGHG WR HQVXUH DOLJQPHQW RI WKH PDUJLQV ,W LV WKHUHIRUH ZRUWK FRQVLGHULQJ
ZKHWKHUVSRWLQVSHFWLRQLVOLNHO\WREHVXIILFLHQWO\FDSDEOHLQWKLVUHVSHFW)RUWKHFDVHRIDGHIHFWGHQVLW\RIP
WKHUH LV DSUREDELOLW\ WKHPDUJLQ LV OHVV WKDQ FRGH LQWHQW7KLV FDQEH UHGXFHG KRZHYHU LI WKH LQVSHFWLRQ
GHWHFWV GHIHFWV DQG IROORZXS UHSDLU LV SHUIRUPHG$SUDJPDWLF DSSURDFK LV WR FRQVLGHU WKH LQVSHFWLRQGRHVQRW
QHHGWRGHWHFWWKHZRUVWGHIHFWWRPDNHDQLPSDFWRQWKHSUREDELOLWLHV$UHVSRQVLEOHDSSURDFKWRIDEULFDWLRQLVWR
XVHLQVSHFWLRQDVD WRROIRUSURFHVVFRQWUROVXFKWKDWGHWHFWLRQRIDQ\GHIHFWZRXOGOHDGWRSURFHVV LPSURYHPHQWV
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SUREDELOLW\ WKDW WKH PDUJLQ LV OHVV WKDQ FRGH LQWHQW LV WKHUHIRUH UHGXFHG DQG QRZ LV î    7KLV
UHPDLQVVXEVWDQWLDOO\KLJKHUWKDQIRUWKHQRLQVSHFWLRQFDVH
7KH UHVXOWVDERYHFRQVLGHUDZHOG OHQJWKRIPRQO\EXWVLPLODU WUHQGVDUHREVHUYHGDFURVVD UDQJHRIZHOG

















7KUHH SODWH WKLFNQHVVHV ZHUH UHYLHZHG WKHVH EHLQJ   DQG PP DOEHLW WKH WKLFNHVW RI WKH WKUHH LV QRW







$JDLQ LQRUGHU WRJDLQ DJHQHUDO DSSUHFLDWLRQRI WKHSUREOHP D IODWSODWHRU DSODWHZLWK LQILQLWH UDGLXVKDVEHHQ
DVVXPHG&OHDUO\WKHVHQVLWLYLW\WRUDGLXVFRXOGEHH[SORUHGEXWLWLVIHOWXQQHFHVVDU\DWWKLVHDUO\VWDJH
7DEOH*XDUDQWHHGPHFKDQLFDOSURSHUWLHVUHIHU$6>@
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GHIHFW VHOHFWHG+DG WKH GHIHFW EHHQ VHOHFWHGZLWK DPRUH URXQGHG VKDSH LW LV OLNHO\ WR KDYHEHHQ FORVHU WR 
&OHDUO\WKHDVVXPSWLRQRIGHIHFWVL]HEHLQJLQYHUVHO\UHODWHGWRZHOGHIILFLHQF\LVLQFRUUHFW







'HIHFW/RFDWLRQ W PP W PP W PP
1RGHIHFW   
&HQWUDO   
7RS   
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7DEOH5HVXOWVRIVWUHVVDWIDLOXUHQRUPDOLVHGWRWKHDOORZDEOHVWUHQJWKî 03D
'HIHFW/RFDWLRQ W PP W PP W PP
1RGHIHFW   
&HQWUDO   
7RS   
%RWWRP   
,WZLOOEHVHHQDQGDVZRXOGEHH[SHFWHGUHVXOWVIRUWKHPPDQGPPSODWHVDUHVLPLODUZKLOHIRUWKHPP
SODWH LW LVQRWDEO\ OHVVEHLQJSULQFLSDOO\GXH WR WKH UHGXFWLRQ LQPDWHULDOSURSHUWLHV0RUH LPSRUWDQWO\ LV WKDW WKH
IDLOXUH DV D UDWLR WR DOORZDEOH LV QRZ OHVV WKDQZKLFK LV WKH WDUJHW UHTXLUHGE\$6>@ DQG$60(>@ IRU
PHGLXPVWUHQJWKGHVLJQDQGVXSSRUWVWKHUHFRJQLWLRQRIWKHUHGXFHGZHOGHIILFLHQF\DVDOUHDG\LGHQWLILHGLQ7DEOH
4.3. Relationship of Weld Efficiency to Defect Size 
,WZDVSRLQWHGRXWWKDWWKHVLPSOLVWLFUHODWLRQVKLSRIZHOGGHIHFWVL]HDVEHLQJUHODWHGYLDWKHH[SUHVVLRQሺͳ െ ߟሻǤ ݐ
LVDSSUR[LPDWHDQGGHSHQGHQWRQD UDQJHRI IDFWRUV)RU WKHGHIHFW W\SHDQGRULHQWDWLRQDGRSWHG LQ WKHVWXG\ WKH
SURMHFWHGOHQJWKRIWKHGHIHFWDVVHHQLQ)LJZDVYDULHGDQGWKHHIIHFWLYHZHOGHIILFLHQF\HVWDEOLVKHG5HVXOWVDUH
VHHQLQ)LJ:KLOHWKHUHODWLRQLVQHDUO\OLQHDUDWOHDVWIRUWKHGHIHFWWRWKLFNQHVVUDWLRJUHDWHUWKDQLWYDULHV





4.4. Hydrostatic Pressure Testing 
$VQRWHGSUHYLRXVO\K\GURVWDWLFSUHVVXUH WHVWLQJKDV WKHGXDOSXUSRVHRI ILQDOYDOLGDWLRQRIZHOG VWUHQJWKDQG
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7KH SURSRVDO WKHQ LV WR DVVXPH D YDOXH IRU K LQ WKLV FDVH  DQG GHWHUPLQH WKH UHTXLUHG K\GURVWDWLF WHVW
PHPEUDQHVWUHVV6KDVVHHQLQHTXDWLRQ
ܵ௛ ൌ ͲǤͻͷɄܴ௘  
7KHXVHRILQHTXDWLRQLVWRHQVXUHGLVWRUWLRQGRHVQRWRFFXU7KHFRUUHVSRQGLQJK\GURVWDWLFWHVWSUHVVXUH
FDQ WKHQEHGHWHUPLQHG7KHFRQFHSW LV WRSRWHQWLDOO\GLVWUHVVDQ\GHIHFWV LQ WKHZHOGVDQGVRSURYH WKHDVVXPHG
HIILFLHQF\ 7KH GLIILFXOW\ KHUH LV PHDVXULQJ LI GLVWUHVV KDV RFFXUUHG 3URYLGHG UXSWXUH GRHV QRW RFFXU ZKLFK LV
XQOLNHO\VPDOOORFDOLVHGGLVWRUWLRQZLOOEHUHDGLO\EHGHWHFWHG1RQHWKHOHVVIRUVWDWLFYHVVHOVWKLVVKRXOGQRWEHDQ
LVVXH
6HHQLQ7DEOHLV WKHUHVXOWVRIVLPXODWLQJXVLQJ$EDTXVVRIWZDUHDVHTXHQFHRI ORDGLQJVWHSVDSSOLHGWR WKH
GHIHFWLYHZHOGVDQGWKHPDWHULDODQGSODWHWKLFNQHVVXVHGLQWKHSUHYLRXVVHFWLRQ7KHVHTXHQFHZDVWRORDGWRWKH
K\GURVWDWLFSUHVVXUHXVLQJHTXDWLRQUHGXFLQJWRQRORDGDQGWKHQWRILQDOO\ORDGXQWLOIDLOXUH
7KH HIIHFW RI ORDGLQJ WR K\GURVWDWLF SUHVVXUH KDV UHVXOWHG LQ ORFDO \LHOGLQJ DQG VR RQ UHOD[DWLRQ RI WKH ORDG




'HIHFW/RFDWLRQ W PP W PP W PP
1RGHIHFW   
&HQWUDO   
7RS   
%RWWRP   















DQG XVHG DV DQ H[DPSOH LQ WKLV SDSHU D VXFFHVVIXO K\GURVWDWLF WHVW XVLQJ WKH SUHVVXUH JLYHQ LQ HTXDWLRQ  WKH
JXDUDQWHHGGHVLJQPDUJLQZLOOEHîî6)î5H5PRU7KLVLVEDVHGRQ5HRI03D5PRI03DDQG6)
RI$OVRXQGHUVWDQGLQJWKDWWKHPDWHULDOSURSHUWLHVDUHPRUHWKDQRIWHQEHWWHUWKDQWKHPLQLPXPJXDUDQWHHG\LHOG




VXEVWDQWLDWLRQ IRU LWV VHOHFWLRQ ZDV DSSDUHQW LQ WKH DXWKRUV¶ OLWHUDWXUH VHDUFK :HOG WHFKQRORJ\ KDV DGYDQFHG
VXEVWDQWLDOO\ VLQFH WKH LQWURGXFWLRQ RI WKLV HIILFLHQF\ IDFWRU VR LW LV UHDVRQDEOH WR UHFRQVLGHU LI  UHPDLQV
DSSURSULDWH7KHRSWLRQRIIHUHGKHUHLVWRFRQVLGHUWKHXVHRIDQH[WUHPHK\GURVWDWLFSUHVVXUHWRSURYHWKDWWKHZHOG







,Q DGGLWLRQ WR UHVWULFWLQJ WKH GHVLJQ WHPSHUDWXUH WR7DSS WKHUHZLOO DOVR EH WKH QHHG WR LPSRVH D ORZHU GHVLJQ
WHPSHUDWXUH$VXFFHVVIXOK\GURVWDWLF WHVWZLOO HQVXUH WKDW WKHPDWHULDOKDVDGHTXDWHPDWHULDO WRXJKQHVV WRHQVXUH




7KH SURFHVV UHTXLUHG WR EH XQGHUWDNHQ E\ WKH IDEULFDWRU WR HQVXUH WKH QRPLQDWHG ZHOG HIILFLHQF\ LV EHLQJ
PDLQWDLQHG PD\ UHTXLUH URXWLQH WHVWLQJ HLWKHU YLD D ZHOG SURGXFWLRQ SODWH SURFHVV RU VLPSO\ RQJRLQJ ZHOG
TXDOLILFDWLRQ7KHIUHTXHQF\ZLOOQRGRXEWEHUHODWHGWRWKHYHVVHOULVNWREHDFFHSWHGDQGWKLVZLOOEHGLVFXVVHGODWHU
7KLVZLOOEHDFUXFLDODVSHFWDQGZLOOUHTXLUHGHEDWH
2YHUDUFKLQJ WKLV GLVFXVVLRQ LV WKDW LQ DGGLWLRQ WR DZHOG HIILFLHQF\ WKHUH LV DOVR D GHVLJQPDUJLQ$V DOUHDG\
GLVFXVVHG WKLVGHVLJQPDUJLQ LV EXLOW LQWR WKH DOORZDEOHGHVLJQ VWUHQJWK6HHQ LQ7DEOH HYHQZLWKDGHIHFW WKH










RI WKLV LV 7KH SXUSRVH RI VDIHW\ IDFWRUV LV WR JXDUG DJDLQVW WKLV YHU\ WKLQJ 3KLORVRSKLFDOO\ LI WKHUH LV DEVROXWH
FRQILGHQFHLQWKHORDGLQJDQGLQWHJULW\RIWKHSURGXFWERWKGXULQJPDQXIDFWXUHDQGODWHURSHUDWLRQDOO\WKHUHLVOLWWOH
SRLQWLPSRVLQJDVDIHW\IDFWRUPXFKJUHDWHUWKDQ7KHHPSKDVLVKHUHLVRQWKHXVHRI³DEVROXWH´3URYLGHGRQHFDQ
EH DVVXUHG WKDW WKH K\GURVWDWLF SUHVVXUH WHVW ZLOO LQWURGXFH WKH JUHDWHVW ORDGLQJ LW ZLOO WHVW WKH ZHOG DQG VR









WR UHYLHZLQJ WKH IDFWRU 7KDW VDLG DQG DOUHDG\ GLVFXVVHG WKH QHHG IRU ZHOGLQJ TXDOLW\ FRQWURO DQGPHDVXUHV WR
GHPRQVWUDWHRQJRLQJFRPSOLDQFHZLWKWKHZHOGTXDOLW\PXVWEHLQWHJUDOWRWKHSURFHVV)LQDOO\LQWKHIDEULFDWLRQRI
SUHVVXUHYHVVHOVLWLVXQOLNHO\WKDWWKHSUDFWLFHRIXQGHUWDNLQJK\GURVWDWLFSUHVVXUHWHVWLQJZLOOHYHUEHFHDVHGDQG
WKH SURSRVDOPDGH KHUH LV WR HQKDQFH LWV XVH WR DOVR YDOLGDWH WKHZHOG HIILFLHQF\ DVVXPHG LQ OLHX RI YROXPHWULF
LQVSHFWLRQ
)RUYHVVHOVKDYLQJVRPHOHYHORILQVSHFWLRQLWLVSRVVLEOHWRLPSRVHDZHOGHIILFLHQF\EDVHGRQOHYHORIULVNWREH







WKHZHOGHIILFLHQF\FRUUHODWLRQ WRUHGXFHG LQVSHFWLRQ LV ORVW LQKLVWRU\2I WKHPRVW LQWHUHVW LV WKHXVHRIZHOG
HIILFLHQF\ E\ VRPH SUHVVXUH YHVVHO FRGHV IRU QR YROXPHWULF LQVSHFWLRQ 7KHUH LV QR PHQWLRQ RI KRZ WKLV ZDV
GHWHUPLQHG
7KHEDVLVRI WKHZHOGHIILFLHQF\ LV WRDFFRXQW IRUGHIHFWV WKDW UHVXOW LQ UHGXFWLRQRIHIIHFWLYHFURVV VHFWLRQ
WKURXJKWKHZHOGDVFRPSDUHGZLWKDZHOGWKDWKDVQRGHIHFWV7KHUHODWLRQVKLSRIZHOGHIILFLHQF\WRGHIHFWVL]HLV
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